We claim: 



A method for generating a carbon-carbon bond between a transferable group and an 
acceptor group which comprises the steps of : 



10' 



15 



reacting a organosilicon reagent of the formula: 

T 

fV— s — x 

where T is the transferable group that can be selected from an aromatic group, 
a substituted aromatic gtoup, a heteroaromatic group, an olefmic group, a 
substituted olefmic groupVn allylic group, a substituted allylic group, an 
acetylenic group, a substituted acetylenic group, an allenic group, a substituted 
allenic group, an alkyl group, and a substituted alkyl group; 

X is selected from the group consisting of a hydrogen, an alkyl group, a 
substituted alkyl group, an olefmic group, a substituted olefmic group, an 
acetylenic group, a substituted acetylenic group, an aromatic group, a 
substituted aromatic group, a heteroaromatic group, a halide, OR or N(R) 2 
groups, where R is hydrogen, an alkyl gro^ip or a substituted alkyl group, and a 
silane or siloxane group; 



20 



R 1 and R 2 are, independently, selected from thfe group consisting of alkyl or 
substituted alkyl groups, a silane group or a siloxane group; and where dashed 
lines indicate that any two of R 1 , R 2 , T or X can\e covalently linked and R 1 
and R 2 can be a transferable group T; 



with an organic electrophile in the presence of a basic^d nucleophilic 
activator anion and a Group 10 metal catalyst; and 



143 





b. recovering the desired cross-coupling product T-R 3 in which the -C-C- bond is 
formed. 

2. The methpd of clainrt wherein the organosilicon nucleophile is an alkenylsila- 
cycloalkane. 

3. The method of claim A: wherein the organosilicon nucleophile is an aryl(fluoro)sila- 
cycloalkane or an aryl(chloro)silacycloalkane. 

4. The method of claim 4 Mierein the organosilicon nucleophile is an aryl(fluoro)sila- 
cyclobutane or an aryl(chloro)silacyclobutane. 

5. The method of claiirr 1 wherein\the organosilicon nucleophile is an aromatic or 
alkenylsilanol. 

6. The method of claim Kwherein the organosilicon nucleophile is a siloxane. 

7. The method of claim I wherein the organosilicon nucleophile is a bis-silyl compound. 

8. The method of claim I wherein the organic electrophile is a compound of formula 
R 3 Y, where Y is a leaving group and R 3 is the acceptor group which is selected from 
the group consisting of an aromatic group, a substituted aromatic group, a 
heteroaromatic group, an olefinic group, a substituted olefinic group, an allylic group, 
a substituted allylic group, an acetylenic group, a substituted acetylenic group, an 
allenic group, a substituted allenic group, an alkyl group^and a substituted alkyl 
group. 

9. The method of claim Ar further comprising the step of combining the organosilicon 
nucleophile with the activator anion to activate the organosilicd^ nucleophile before it 
is reacted with the organic electrophile. 
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The method of claim 9 wherein the activator anion is present in molar equivalents in 
an amount ranging from about 2 to 3 times that of the organosilicon nucleophile. 

The method of claim 8 wherein the acceptor is an alkenyl group or a substituted 
alkenyVgroup. 

The method of claim 8 wherein the acceptor is an aromatic group or a substituted 
aromatic group. 

The method of claim 8'wherein the acceptor is a heteroaromatic group. 
The method of claim \ wherein the organosilicon nucleophile has the formula: 

/Si 

where r is 1-4 and X is, hydrogen, a halide, an alkyl group, a substituted alkyl group, 
or an OR group, where R is a hydrogen, an alkyl group or a substituted alkyl group. 

The method of claim 14? wherein T is\an alkenyl group or a substituted alkenyl group. 

The method of claim 14 wherein T is an aromatic group, a substituted aromatic group 
or a heteroaromatic group. 

The method of claim 14 where r is 1. 
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18. The method of claim I wherein the organosilicon nucleophile has the formula: 

.Si 
T X X 

where r is 1-4 and X is a fluorine or chlorine. 

19. The method of claim 18~wherein T is an aromatic group, a substituted aromatic group 
or a heteroaromatic group. 



•*0 

m 



u 

CJ 



20. 



21. 



The method of claim J wherein T is an alkenyl, substituted alkenyl, aromatic group or 
substituted aromatic group and X is OH. 

The method of claim Lwherkn the organosilicon nucleophile has the formula: 

^ 1 2 



!M where n is an integer greater than or equaMo 1 ; and R A , R B and Rc , independently, are 

10 selected from the group consisting of an alkyl group, a substituted alkyl group, a 

halide, an OR or NR 2 group, where each R independently of other R groups is a 
hydrogen, an alkyl group or a substituted alkyl gr° u P> or of r a> r b or Rc can be 
transferrable groups, and wherein any two of R A YR B and Rc can be covalently linked. 

22. The method of claim 21 wherein the organosilicon nVcleophile has the formula: 



T 


r T i 
1 


T 

1 


1 

Sr- 


— O— Si- 


-o — S 


1 

T 


1 . 
T 


n T 
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The method of claim 22 wherein T is an alkenyl, dienyl, allyl, or acetylenic group. 



The method of claim 2V wherein n is 1-5, inclusive. 



The method of claim Kwherein the organosilicon nucleophile is: 



-Si— O- 
I 



T 

I 

■Sr 



-O — Si R c 



O 
I 

Si— R A 



J m 



wherein n, m and p are zercror integers that are greater than or equal to 1 and wherein 
at least one of n, m or p is 1 orSgreater; and R A , R B and Rc , independently, are selected 
from the group consisting of an alkyl group, a substituted alkyl group, a halide, an OR 
or NR 2 group, where each R independently of other R groups is a hydrogen, an alkyl 
group or a substituted alkyl group, orViy of R A , R B or Rc can be transferable groups, 
and wherein any two of R A , R B and RAan be covalently linked. 

The method of claim 2§, having the formula 



-Si— R 



R A is selected from the group consisting of an alkyl group, a substituted alkyl group, a 
halide, an OR or NR 2 group, where each R independently^ f ot^r R groups is a 
hydrogen, an alkyl group or a substituted alkyl group. 



The method of claim 26 wherein one or more R l or R 2 groups 



re transferable groups. 



28. The method of claim 1. wherein the organosilicon nucleophile has the formula: 



Is? I 

■ gj 

m 



U? 



T 

I 

-Sr 



O — Sr- 
I 



O — Si — R 



where n is an integer greater than or equal to 1, R A and R B , independently, are selected 
from the group consisting of an alkyl group, a substituted alkyl group, a halide, an OR 
or NR 2 group, where eachrR independently of other R groups is a hydrogen, an alkyl 
group or a substituted alkyl^grpup, or one or both or R A and R B can be transferable 
groups. 

29. The method of claim 2& wherein on\or more of R 1 , R 2 , R A or R B is a transferable 
group. 



1 0 % J 30. The method of claim 28 wherein the organWlicon nucleophile has the formula 



T— Si^ ^Si — T 
Ra r a 




30. The method of claim 29*wherein T is an olefin or a substituted olefin, 



31 . The method of claim ^wherein the T group is substituted \vrith a siloxane group 



32. The method of claim > wherein the T group is substituted withVa silane group. 



15 33 . The method of claim 28 wherein the organosilicon nucleophile 



\ 



O v Si R 

R— Si O I 

I T 



where R is an alkyl or substituted alkyl group and T is a transferable group. 



The method o\claim 3& wherein T is an olefin. 



The method of claim 33 wherein T is a vinyl group. 



The method of claim 2g\wherein the organosilicon nucleophile has the formula: 




where R is an alkyl or substituted alkyl group and T is a transferable group. 



The method of claim 555 wherein T is an olefin 



The method of claim 36 wherein T is a vinyl group 



The method of claim l^wherein the organosilicon nucleophile has the formula 



R Si 




wherein R and R\ independently, can be R , R ok? 



The method of claim 39 wherein T is an olefin or a substituted olefin. 

The method of claim r wherein the activator is a tetraalkylammonium fluoride, 
tetraalkylammonium hydroxide, or a tetraalkylammonium alkoxide. 

The method of claim t wherein the activator is a tetrabutylammonium fluoride, 
tetrabutylammonium hydroxide, or a tetrabutylammonium alkoxide 

The method of claim f wherein the palladium catalyst is selected from the group 
consisting of Pd(dtf^) 2 ; Pd(dba) 3 ; [Pd(allyl)Cl] 2 ; PdCl 2 ; Pd(OAc) 2 ; Pd(OTFA) 2 ; 
(COD)PdBr 2 ; Pd(OTk; and (PhCN) 2 PdCl 2 . 

The method of claim-* wherein the palladium catalyst is Pd(dba) 2 or [Pd(allyl)Cl] 2 . 

The method of claim^l whereirfstfie reaction is carried out in a polar aprotic solvent. 

The method of claim i wherein theVganosilicon nucleophile is activated prior to 
reaction with the organic electrophileX 

The method of claim f wherein the reaction is carried out at ambient temperature. 

The method of claim ^wherein in T groups tf\at contain -CH 2 - groups one or more 
non-neighboring -CH 2 - groups can be replacecWith -O-; -S-; -NH- ; -NH-CO-; -NR- . 
, or -NR-CO-, where R is alkyl; -CO; or -O-C^O. 

The method of claim l-wherein the T group is substituted with one or more groups 
selected from a halide; and acyl group; an OR or N(R) 2 group, where R is a hydrogen, 
an alkyl or aryl group; an SR' group, where R' is an alW aryl group, a substituted 
alkyl group, or a substituted aryl group. \ r\ 

The method of claim l' wherein the organosilicon nucleoplmleas/an/alkenyl silanol. 
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The method of claim 



50 wherein the activator anion is hydride. 



The method of claim 



50 wherein the activator anion is a trialkyl silanolate. 



V 



52 wherein the activator anion is trimethyl silanolate. 



The method of claim 



The method of claim 50 wherein the activator is fluoride-free. 

The method of claW 54 wherein the method is carried out in DMF or DME. 



The method of claim Pwherein the organosilicon nucleophile has the formula: 



where X is a hydrogen or an OH or anUR group; 

R 1 and R 2 are independently selected from the group consisting of alkyl or substituted 
alkyl groups wherein R 1 and R 2 may be cova\ently linked to each other; 

R 4 " 6 are independently selected from H, alkyl, substituted alkyl, alkoxy, aryl or 
substituted aryl groups wherein any two of R\ R\r 4 , R 5 , or R 6 may be covalently 
linked. \ 

The method of claim 56 wherein the organonucleophile has the formula: 
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where X is a hydrogen or an OH or an OR group; 



R 1 and R 2 are independently selected from the group consisting of alkyl or substituted 
alkyl groups wherein R ! and R 2 may be covalently linked to each other; 

R 4 ' 5 and R 7 are independently selected from H 3 alkyl, substituted alkyl, alkoxy, aryl or 
substituted aryl groups wherein any two of R 1 , R 2 , R 4 , R 5 , or R 7 may be covalently 
linked. 

The method of claim 57" wherein the organosilicon nucleophile has the formula 



where n is 2-4. 

The method of claim 56 wherein the or^noelectrophile is an aryl halide or a 
substituted aryl halide. 




The method of claim 56-wherein the organoe^ctrophile is an olefin or a substituted 
olefin. 

The method of claim 5f> wherein the organonucleojtohile has the formula: 
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where R 1 " 2 can be alkyl or substituted alkyl, R 4 " 7 can be H, alkyl, substituted alkyl, 
alkoxy, aryl or substituted aryl and R' independently can be H, an alkyl group or an 
aryl group, and n is 1-3. 



The method of claim 6T wherein the organoelectrophile is an aryl halide or substituted 
aryl halide. 



The method of claim 62 wherein the organoelectrophile is an olefin or a substituted 
olefin. 

The method of o^im §1 further comprising the step of forming the organosilicon 
nucleophile by intramolecular hydrosilylation of a homopropargyl alcohol. 

The method of claim 6$ wherein the intramolecular hydrosilylation is catalyzed by a 
platinum catalyst. 

The method of claim 65 wherein the catalyst is H 2 PtCl 2 or Pt(DVDS) 

The method of claim 6A wherem the intramolecular hydrosilyation and the cross- 
coupling reactions are performed m the same reaction vessel without purification of 
intermediates. 



The method of claim f wherein the organ\silicon nucleophile has the formula: 




153 



where n is 0, 1, 2, or 3, R 1 and R 2 independently are selected from alkyl or substituted 
alkyl groups, R 4 " 6 are selected from hydrogen, alkyl, substituted alkyl, alkoxy, aryl, 
substituted aryl, or heteroaromatic groups, and R' are independently selected from 
hydrogen, alkyl or substituted alkyl groups. 

\ 

5 69. The method df claim 68 wherein n is 1 and R' are all hydrogens. 

70. The method of claipi 68 wherein the organosilicon nucleophile is formed by ring- 
closing metathesis. 

71 . The method of claim 70\/herein the ring-closing metathesis is catalyzed by a Mo 
II catalyst. 

lCFj 72. A method for hydrocarbation ofsjerminal alkynes to form a derivatized olefin which 
comprises the steps of : 

a 

(a) hydrosilylation of the terminalVlkyne in the presence of a Pt catalyst; 
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(b) reaction of the hydrosilyation product of step a with an organic electrophile in 
the presence of an basic and nucleopmlic activator ion and a Group 10 metal 
catalyst; 



(c) recovery of the derivatized olefin product if hydrocarbation. 

73. A method of claim TTwherein the terminal alkyne is nydrosilylated with a 

dialkylchlorosilane in the presence of a Pt catalyst followed by in situ hydrolysis. 



74. The method of claim ?2 wherein the Pt catalyst is H 2 PtCl 6 \ 

20 75. The method of claim 72 wherein the organic electrophile cor 
group. 




aryl or olefinic 
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76. The method of claim 72 wherein the activator ion is F\ 

\ 

77. The method of claim 72 wherein the Group 10 metal catalyst is a Pd catalyst. 

78. The method of claim 77 wherein the Pd catalyst is Pd (dba) 2 . 

79. The method of clain\72, wherein the terminal alkyne is hydrosilylated by reaction with 
5 a hydrodisiloxane. 



80 The method of claim 73 wherein the Pt catalyst is H 2 PtCl 6 , Pt(DVDS) complex or t- 
Bu 3 P-modified Pt(DVDS) complex. 

81 . The method of claim 72 wherein^he organic electrophile comprises an aryl group or 
an olefinic group. 



if 1 82. The method of claim 72 wherein the activator ion is F\ 



O 




83. The method of claim 72 wherein the Group. 10 initial catalyst is a Pd catalyst. 



84. The method of claim 83 wherein the Pd catalwt is Pd (dba) 2 



85. A reagent for formation of a -C-C- bond which cdtaprises an organosilicon 
nucleophile of formula: 

!5 T 

fV— s — * 



where T is the transferable group that can be selected to ora An aromatic group, 
a substituted aromatic group, a heteroaromatic group, an olefinic group, a 
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substituted olefinic group, an allylic group, a substituted allylic group, an 
acetylenic group, a substituted acetylenic group, an allenic group, a substituted 
allenic group, an alkyl group, and a substituted alkyl group; 



X is selected from the group consisting of a hydrogen, an alkyl group, a 
substituted alkyl group, an olefinic group, a substituted olefinic group, an 
acetylenic^group, a substituted acetylenic group, an aromatic group, a 
substituted aromatic group, a heteroaromatic group, a halide, OR or N(R) 2 
groups, where>R is hydrogen, an alkyl group or a substituted alkyl group, and a 
silane or siloxarre group; 



R 1 and R 2 are, independently, selected from the group consisting of alkyl or 
substituted alkyl groups, a silane group or a siloxane group; and where dashed 
lines indicate that any two of R 1 , R 2 , T or X can be covalently linked. 

The reagent of claim 85~for the cross-coupling of an olefin substrate and an aryl group 
wherein the T group in the organosiVcon nucleophile is a an olefinic group, a 
substituted olefinic group, an allylic group, or a substituted allylic group. 

The reagent of claim 8,5 for the cross-coWing of an aryl group with an olefin 
substrate wherein the T group of the organWlicon nucleophile is an aromatic group, a 
substituted aromatic group, or a heteroaromatic group. 

A kit for performing a cross-coupling reaction ^hich comprises one or more 
organosilicon nucleophiles of formula: 



R 1 — Si * 
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where T is the transferable group that can be selected from an aromatic group, a 
substituted aromatic group, a hetero aromatic group, an olefinic group, a substituted 
olefinic group, an allylic group, a substituted allylic group, an acetylenic group, a 
substituted acetylenic group, an allenic group, a substituted allenic group, an alkyl 
group, and\ substituted alkyl group; 

X is selected frW the group consisting of a hydrogen, an alkyl group, a substituted 
alkyl group, an orefinic group, a substituted olefinic group, an acetylenic group, a 
substituted acetylemc group, an aromatic group, a substituted aromatic group, a 
heteroaromatic grouV a halide, OR or N(R) 2 groups, where R is hydrogen, an alkyl 
group or a substitutedVlkyl group, and a silane or siloxane group; 

R 1 and R 2 are, independent, selected from the group consisting of alkyl or 
substituted alkyl groups, a siWe group or a siloxane group; and where dashed lines 
indicate that any two of R 1 , I& T or X can be covalently linked. 

The kit of claim 88jurther comprising an activating anion. 

The kit of claim 89 further comprising a Pd catalyst for the cross-coupling reaction. 

The kit of claim 88 wherein the organosriiconn-edgent is a siloxane. 

The kit of claim 9 J, wherein the organosilic^reageAt is a cyclic siloxane. 
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